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PROBLEM TO BE SOLVED: To provide a functional 
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e^flWft. WA-rscit^s*. -e^ffe. tine* 

n^zmi^m^mL^^^M.mxh h^mr^* 
i'lt-smmommz&m.zc t'lzzixmx htzmzmn 

immTZffificrynmzmA-tz z t t-e# & . 
[0035] mfcwas^fc^MWMKa^* fciae* 

teiiHSft:, &£Vztih<?Mfr'&fr-&i l z£zm&t 
x'b->xt>£\.\ s^ti. HBLortffi^isfcw 

ia«iop^(cii«^ tzumi-mt® tit Lxit^m 

&^lz£->x®%.fcZtiXi^cr>tfi&£ U\ 

§&&&<miicoftmz&^x^imft^z-m$i 

m t vmmzmm l r^mm t^-^ztkz^xn^x 

^m^um^^mm^i^mzmx l/^jl *mim 
m.^commtrnm-thm^zm'tz t izx^xn^tt 

*lMiSM*H«?a<0^i:lBffl. atSftTTiliftu 2 00 

1m. izmmzttx^x. *muzt>mmv*&. 
[oo37] ^mimnTmit. mimn^mz^ 
x'j?%<t^^immmt : mtmLx^z><7>wft£ l 



IB. 1-*>%:t'lzitmZtl&Mm&&cr>&mi>L<te'& 
-k>\ i5<J:^-^>7"y^-a.-7>'*fflTS>i>. 4 
•t%b*>i%?bLXitmLX^&Zbtf1it3:L\,\ t 

wmnztrnztms. Ltzmrzffi&L Lx^&zt&$f 
miimi<r>m®izmffim*nmLxm 

mumzmxtz z t x\ mnjfimtz&^xm&tm* 
mm* zmv&mHzw&z itzztfrx^z. zt, 
iz. m?m^M.mimmmtmxmm-^ztx\ wl 
zt &msmizwkzti>ytiL Ltcf^^mm^m^mm 

[0038] mmm&=Fizm&&m : S:9ectzikizb 
iz£~>x, ^tmwz&mmt&Zit&zt&TZz 

tvmiftizjm Lfz^mwmi^tzM lx . 

iz^xn. m/^mco-mmm^mmLx. *mft 
®m. z ?^m&mz®m-£-£z> z t &x-z h . «hh*j{= 

a. &m<7)®mmzj&txmMM.mx'£&. m*.n. r 
jim K*?;—)^ 3L.?;—)i. t-y^y- 

^^y. y^oDi^y, ?dd*;U. ^oo^y-fe' 

77>f) . ^f-;UX;P*^r^H. T$K^(N. N 

- T5 h\ N , N — *f-)VT*z 

^) . N-^f^en'JHy, l, 3-Wf;M^ 
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[0039] *mi<?mmLi-smm;z. mmm 

miwmm&®i>mfox'h&i%&t. mumz 

-r & <r t a*cs & . £ . msxmmmmm^h 
z>mis\±. ffiftftiz^mmttBA-t&miktzim 
c miiwzmzwm&mmm^mifix'hmmft 

[0040] *?g^tC*!JM^It^^fii1iSISmttfJ0l 

Qy 1 ^ 9y' 



(Y-a) 



Ry 3 
(Y-b) 



[004 3] fiie-«^ (Y-a) QyJWMSJ® 
^ . KS^t5J:t^*J!I^*^^-S»S*^g<mi» 1 

TV~;U%X'$>& Orf1&£ L< . ^irV-yHR. f-T 

[0044] flWE-ftsS (Y-b) 4>. AyUi3*J5C 

[0045] MlB-«^ (Y-a) . (Y-b)i5j:tf 
(Y-c ) $<7>Ry l ~~Ry 6 iZ*ti-?timLizfm£t: 



fldK»«3& I *tf4>*L&. £tz. A *>ififrfrto&9$m 
frfrh&mAb LT. Wrf-MmWm'jEfL (*-;l-) Si 

mtm. zm^&c:ti>x£&. zn^i. mox-mm 
■t&zti>wm-thzti>xz&. ztit><7)tpx'i>. at 

[004 1 ] ITf. *»Bg{^ijfflpjgg^«Sf«BS«3^) 

( 1 ) jnmn 

^mmzmm^m^mmtmmmt L-m. man. w 

09 5/1 84 5 6"t&$8. SS¥8-259543^- 
B6 5m. llf. 9231(199 
7^) t^lEl&^ftTV^b-y^^Aig. 4 

•C«. T!e-flt3S (Y-a) . (Y-b) tiXZf (Y- 

[004 2] 
Hfcl] 



RyV+^Ry 2 



, r 

Ry 5 i*y 4 
(Y-c) 

4 . mm-e&oT tMttt*->T t> . £ tzm^x-h 

2-x^^^;US. t-^-^^-;^ N 
Kx'^ua. f h^fyiH, 2 yyl'fy/l' 

)VWm) , ^v>{iSm*^Ji*lM}^<7)T;^x^s (» 
4 1 < (i^^^m 2-24. iaB«T*> -5 T i>^HS« 

L. iO#4L<t4K*Jl^»2-18^)T;l^r/W3l4 
^«iifeSJ!I^C2~ 1 8<077t^-/l^T-£> 0 . Wt=# 

£L<immm^m2^6cr,T)u*;mx'$>h. £tz. 

—ffi5£ (Y-b) 4 5 ORy 1 ~Ry 4 ^>d*>2oJiLh^'S 
I ^tCiUS LT Ay 1 ^rSBHaSr )FM LX t i 

<. — (Y-c ) ^cORy 1 — Ry 6 «^>o*>2oijLh 

[0046] Hu!B-&5*: (Y-a) . (Y-b)t>J:lX 
(Y-c) $>cr>Qy l &±XfRy l -^RySltWMm£1l 

Lx^xi>x<. n£i^mm^<mtLxn. Any 

( F „ C 1 » Br. I m) ■ , y7/S, T;1^3=if 
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OV'-f;i^l£) . ( ? - 

■theism, ^y/'f^yli) . .XA'*— ;M"=¥ 

» #/WftE>frt/£ (N, N-^^^A-AqE-f 

)V%m) . tvm^S Uf-^s. x^ws, roe;p 
( y x h )VA >vmt ) . 1f ( tr y 

[004 7} Mie-Jfet (Y-a) . (Y-b)*jfcli 



(Y-c) tJ: Dft^^-fe^Hltt. Qy»43t«Ry» 
-Ry 6 H LT &mfaZBfo LX i> X \>\ 
[0048} £ilfe«)«f|fc!«i, SMBlTttfflLTfc. 2 

fct. ^oy>"flS*-f*y (Cl\ Br|) . NS 
C\ BF 4 \ PF 6 \ C10 4 \ (CF 3 S0 2 ) 
2 N". (CF 3 CF 2 S0 2 ) 2 N-. CF3SO3-, CF 3 
COO". Ph 4 B\ (CP,SOj) 3 C-f#ff*U^ 
»kLTW6#l, (CF 3 S0 2 ) ,N-JfcliBF,-t 

[0049} *muzitf& L<m^^ti^mm&(7)Mi^ 

[0050} 
Ut2] 
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(Yl) 



(Y2) 



<Y3) 



(Y4> 



(YB> 



N+ 
I 

C8H 17 (n) 



Or 



Chfe 



N+ 

J. 

C„H 9 (n) 



Or" 

sJ - 

N+ X 
C 4 H B (n) 

v - 

C«H 9 (rl> 



H3C 



Y1-1 X=l 
Yl-2 X=BF 4 
Y1-3 X=N(S0 2 CF 3 )2 
Y1-4 X=PF e 

Y2 -1 X=J 
Y2-2 X=BF 4 
Y2-3 X-N(S0 2 CF 3 ) 2 
V2 4 X=CF 3 COO 
Y2-£> X=SCN 
Y2-3 X=CF 3 SO^ 

Y3-1 X-» 

Y3-2 X=BF 4 

Y3-3 X=N{S02CF3)2 



Y-M X=l 

Y4-2 X=BF 4 

Y4-3 X=iN(S0 2 CF3)2 



Y5-1 X=l 

Y5-2 X=BF 4 

Y5^3 X=N(S0 2 CF 3 >2 



YB-1 X-1 
Y6-2 X=BF 4 
YS-3 X=N(S0 2 CF3)2 
Y6-4 X=Br 

X=CF 3 C00 
Y6-6 X^SCN 
Y6-7 X=CF 3 S03 



[0051] 



Hfc3l 
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<Y7) 



MeSij-CHf ^ IcHbiC'HjO^-C^ 



(V8) 



(YD) 



cno) 



{Y11> 



(CHzCI^OkCHaCHa 
/ 



(CHfeOhfepfeCHsCHa 



/ 
• N 

>-CH2OCH 2 CH20CH3. 5 
N + 
\ 

/ 
N 



YM X-l 
Y7-2 X=BF 4 
Y7-3 X=N(S0 2 CF3) 2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

Y&-1 X-l 
YB-2 X=BF 4 
YB-3 X=N{S0 2 CF 3 k 
YB-4 X=PF C 
YB-5 X-CF3COO 
Y8-6 X=8CN 
YB-7 X-CF3SO3 



Y9-1 X=l 
Y9-2 X=BF 4 

X=N(S0 2 CF 3 > 2 

x-=cr 3 coo 

Y3-5 X*=5CN 
Y9-6 X=C; r 3 SQ3 

Y1<M X»1 

Y1CV-2 X=BF 4 

Y10-3 X=N(S0 2 CF3)a 



Y11-1 X=l 

Y11-2 X=BF 4 

Y11-3 X^N(S0 2 CF 3 > 7 



ICH 2 CH 2 0) 3 CH 3 



[0052} 



Ut4] 
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(Y12) 
(n>C 4 H 9 - 



X ~ X " / = x Y1?-1 X-l 



(Y13) 



Y13-1 X-^i 

X=BF< 
Y13^3 X-NCSOjCF^ 



(Y14) 



a 



'C«H 13 (n) x 



Y14-1 X=l 
Y14-2 X=BF 4 



(Y15> 



Y15-1 X=» 

Y15-2 X=BF 4 

Y15-3 X=N(S0 2 CF3fe 



(Y16) 

X' + 



N-CHs 



Y16-1 X=» 

Y16-2 X=BF 4 

Y16 3 X=N(SOjCF 3 ) 2 



[00 531 
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W ' CH,CH3 

H,CHjC-N-C 4 H 9 (n) x - 
CH2CH3 
(Y1B) CH2CH3 

Hjp-N— (CHjCHjOaCHg x - 



Y17-1 X=l 
Y17-2 X=BF« 
Y17-3 X=N{S0 2 CF3)2 
Y17-4 X=PF 6 

Y1B-1 X=l 

Y18-2 X=3F 4 

Y18-3 X^NCSOjCF,^ 



V 1S) (CH 2 CH 2 0) 2 CH 3 



020) 



(Y21) 



I 



9 



H3C 



*C<He(n) 



X=l 
Y1^2 X=BF 4 

X-N(S0 2 CF3)2 
X-=CF a COO 
Y19-6 X-SCN 
Y19-6 X=CF a SOa 

Y2(M X*i 

Y20-2 X=BF 4 

Y20-3 X=N(S0 2 CF 3 )2 



Y2*M X-> 

Y21-2 X=BF< 

Y21-3 X=N(SD 2 CF 3 ^ 



(V22) 



[0054] 



Q 



HjC C<H„<n) 



Y22-1 X=t 

Y22-2 X~BF< 

Y22-3 X=N(S0 2 Cr3)2 



(tX 5) )02- 
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(Y23) 



CY24) 



C 4 H B (n> 
HaC-P-C-He(n) 
C<H 8 (n) 

o ^ o 

vv 



Y23-2 X^BF 4 

Y23-3 X=N($D 2 Cr 3 h 



Y24 1 X=4 

X=BF 4 
Y24-3 X=N{S0 2 CF3)2 



:< 3 ch2C(oh 2 ch 2 C)2' 

<Y35) 



(ChbCHzOhCHaCHa 



0 



7* 

(CHiCHjOhOCHjCHa 



(Y26) 



N 

I I 

Me We 



Me 



Y25-1 X=l 

Y25-2 X-=BP 4 

Y25-3 X=N(S0 2 CF 3 ) 2 



Y26-1 X=4 

Y26-2 X=N(50 2 CF3) 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



Y27-1 x^r 

Y27-2 X=N(S0 2 Gi : 3) 2 
V27-3 X=BF 4 
Y27-4 X=CF 3 COO 
Y27-5 X=SCN 
Y27-6 X=CF 3 SO* 



[0Q55J 



urn 



(Y28> 



(CHjCHjOJjCHj 



Pr29> 



CH3 ^-(ChfeCHjOhCHs 

[0056] mmwmmmz^ mmzm^^w 
m±**3 tm&x-hhz t tm& l < . i o %&±Th 

£L<. 0. 5~5«S%T*$>£c^fc>>*J2L^. 
[00 57] <2)ttfS?$ 



V28-1 X=l 

Y28-2 X-BF 4 

Y28-3 X=N(S0 2 CF3) 2 



Y231 X=l 

Y29-2 X=BF 4 

Y29-3 X=N(S0 2 CF3)2 



{B^imh LTJiL i I,NaI,KI.CaI,C 
tZ^A3-^ b\ e'Jy'-->A3-^ h\ $:?'• 
TteLiBr. NaBr. KB r, CsBr, CaBr 
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y& ir<o^sn8*. y BSE-ffcf h u *j a n tvu^/Ht^ 
-;1— T)V*)Vi?*)V7 4 r-'^r fc' ?M «Wt&«Js b*:* 

T'#l>. I<7)>fni 2 h. Li IWJ>?iW3- 

im*t\,\ iMLtimmmtMmx'mmLxmmLx 
[0058} mmwMmz#»-?-mu. *4 >vyMt 

Polymer Electrolyte Revi 
ews - IfciV^ " (J. R. MacCal lumt 
C. A. Vincent^M ELSEVIER 
APPLIED SCIENCE) IzMM^thfz-ikiiW 

z. t &x-% y o - h »j 
* l> 7 y ilex- !>fy*«Fi L < SM-T-S. i #T 

Chem Soc. Japan, I nd. Chem.Sec. , 46,779(1943), 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Commun., 1993. 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(19%), Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun., 1997,545tC|BK$^tTV>^> 

[0059] ( 4 ) JEflMB&m 

*muzi$^x. m%m$mmmcDtfntLx. mm* 

zmm-?%z\t-tfx-£h. 
(a) wmEmmwa 

*miizmm^m%^sEimmttnb lxh. n, 

N* -iS?X.—fr-N. N' -t'X(4-^Ky7x 
-)V) - ( 1 , 1 ' -t'7x-;K -4,4' - ! JTS. 
y (J.Hagenet al. .Synthetic Metal 89(1997)215-22 
0) s 2, 2' , 7, 7' -y-hy^-X ( N , 

h*y7*-Jl>T$.y) 9,9' -7fnt'7^ 
it^y (Nature, Vol. 395, 8 Oct. 1998,p583-585*5 XXJf 
WO97/10617), 1. I -b'X <4- (i/'-p 

BSBS5 9-1 9 4 3 9 3^fg) . 4, 4, - b'* 
[(N-l-^7^/W> -N-7x-;l-7$/]t'7x 
-^T'««$tLi» 2fflliLh^3^T5 2 fflL:JUb 

^a^-^s^^s^m^SML/t^^Ts^ (# 

^5-2 34 6 8 1-f-^fg) , h'j7x-;Ky-fe> 



V (*BPttf¥^4 . 9 2 3, 7 7 4-5§\ ^^4-3 0 
8688^#g) s N, N' ->-'7X-yP-N. N' - 
t'X(3-^f^7x-^)-(l, 1" -t'7x- 
)V) -4,4' -y'7^yf^fly7$y (#B»S 
1*354. 7 64, 6 2 5-§-) , a , a , a ' , a ' — r 
N5^f^-a, a' -b'X ( 4 - p - hVJUT^ 
/7x^) -p-^i^Uy (OT3-269084 
. p-7i-l/yy'7S^ft, 4HHfe*t 

LTi*w^#^^r i'j7x -ivt $ ( mm 

¥4-129271 #^g) % bP-^;t^^#M^T 

5 smmwmwMLMt&m <mm^4 -17539 

5^|g) . if l/yST'3iff 17$ >a-7 h J 
iilSUfc3§F#BiS'*T$>' (W4-2641 89f& 

-290851^1) . ^^7i-7Wk^» 
15^4-364 1 53^fg) . 7)V*\symX'3®T 
^y^mgLfzhCD (8rfl8 s F5-2 54 7 3#£«) . 
h'J7Syft^ (^IH¥5-2394 5 5^fg) , 
tX i/'b° «J S^PT S/t'7x-;K 1#g3¥ 5-3206 
34-f-^fg) . N, N, N-h'j7x-^7Sy|^* 
(#BB¥6-1972#^fg) % 7x7^fyyilJ 

*-r-&^#^> ; r s y mm^7 - 1 3 8 5 6 2#) . 

v'T 5 y 7x-yi^7xfy h U is ywm ( 7 - 

[0060} WiEILItell««k LTti. a -it 

^•i-}^^y^yt5Xr/a, co-z/^i/)V- 
f;W7x^ (Adv. Mater. 1997,9, N0.7,p557) „ ^ 
^^TYnri^iVYfl^f^ys.y (Angew. Chem. Int. E 
d. Engl. 1995, 34, No.3,p303-307) . 2, 8-^^f 
^)VTy^ [2. 3-b:6, 7-b' ] iS^*7x. 
y ( JACS, Vol 120, NO. 4, 1998, p664-672 > m<7>jt U =f-?- 
*7xWt^i, #'Jtn- ;P (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) . Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2,3.4 (N 
Mm WILEYffiJR) IZtmZtlX^&tfVT^lsy 

jKU (p-7x^i/>t'-uy) teXTf^com 
mtb. #v ^-isyt'-uytsxv^commfo. #v 

[0061 } IETL (*— ;P) ^3MW«t(iNature.Vol.3 
95, 8 Oct. 1998.p583-585(CfattSilTV^SJ:a*CK- 
^n->- h P-^^^ ^ y h o— )Vf h tztbiz . Ml x ( 4 - 
7 J ot7x^/H 7$- I 7AMt?Da7yft*- 

vnko^ti^yyiS&vztt^&itis^maL 

m<Vi§m) &?TOfz#>lZLi [ (CF 3 S0 2 ) 2 N] ff> 
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[0062] ( b ) mffiEfimmt® 

P Sii«-fk^^f*WN> K^-r yylt. 2 e VliUi 
X&hc\ti>W£L<. ■£t>l,Z2. 5eVH±tS,SI 

mmmoj * wttfr- y^^frzv'hz^^t &>&mx 
w&mmizmm^z pmsmft-&wm#0>4 xvitx 

7-y~y^jU<7)Mi L^Witm^-yXK &i>K — mz 
4. 5eVULh5. SeVOTt'M^fc^iK. 
§^(C4. 7eV£i±5. 3 e Vi2AT"CS>-& i t 

tslt&Wmftt LTtiC uKCuSCN, Culn 
Se 2 , Cu (In, Ga) Se 2 . CuGaSe 2 , C 
u 2 0, CuS. CuGaSj, CuInS 2 . CuAl 
Se 2 *c£&mft>tl&. ^ttCuIfcit/Cu 

scn«l<. cu i u>. Si£-trtMb 

LT(i. GaP, NiO, CoO, FeO, Bi 2 0 3 , 
MoCv Cr 2 0 3 f$:f{f|,;tm§. * 

£ U^-zM^iS^i 1.0X1 0-«— 1 . 0 x 1 O 4 
cm 2 /V- secti) 1 ), L< (2 1 . Ox 

1 0" 3 ~1. OX 1 0 3 cmVV • se ct'W. 

*mi<r>wmzmm<7y&£ t^mmmtt 1. oxi 

0- 8 ~l. OX 1 0 2 S / c mtj) 0 „ §£>fc:£?£L< 
til. 0xl0- 6 ~10S/cmt'M. 

[0063] *m\<7>%m^i. ^mkomma-r ;m 
mfa*m^xffii$.2ii. znmmiz-o^xttmzmMz 
tvk^\ ^mco^m^cry-mtmrnt urn. tuieta 

Kzm&izti&zbizx^xmiLtin^zmiSit lx 

[oo64] *?&m<?yim=?-0yft& t^mmmmt lx 
mmmt Lxmmmitmm®. ftxi^bo- 

TW -fe -f - ix-fe >y—%:b'cDWig.-t y^y 

cotfuti^m&cv^-rvy?. ^mmm^y^y 
^t'mrn^y^-^i^bLxmm-thzth^sm 
X'$>&. 

[0O65J 

Kraaw*. irF^MM^-rwk mm. mar. & 



z t tfxz h.fe^x. ^wcosmimTizTF-tmfo 
)\s3n&%-&tsWM7mmiz. mm9 9. 9 9%<nr)v 

S2cm2) fcflsflM^ #atffiffi£*«i: Lxmm U 
&S6 O-CT'f^fflfii^jEISfc UO. 5 AOJgfcSte 4 

[0066] ff^ft^itffiT/l'S 0 . 3m 

o i/Lnm&mmizmmL. mmi 5x1x2 5v^> 

ffi^/5$^7 30 nmO^-ftT/P5-^A^JP^^ 

Lfe. ( sem > i,zx >)&mmm$m 

mLfctzz. gusmsMi* 1 2 o n m 

OP»>g?3PgB#>\ tfC^gBS 2 0 0 n mO^raPiTffl 

zcrmmizi5rt$>mnm±33% 
x-h^fz. £ti. mmsmmcomiznLxmm^mm 

9 00nmt$>a;t tfiyfr-yti . & fc . ( jft 

m (na^atwaa) ^j;-?t. «fi^%q@^3o 

n m~ 6 5 0 n m^lit^l. T/P 5 — *? ^Wfc&ft 
^#^^3^*. 6 00nm^jg^S,W?LP@T'{i:. Sffl 

[0067] 2. m&<nm^crmw.tmmmm.<wm 
j>mmtwmcr)8m%mtz. i«i%oka u ci 4 

JK5 0-CT'^ 1 m A/c m^cO— S«a[tf«'C«»*ff 

tzf&&. tS^l* { «?L«i^ 2 00nmit^ 
mm.<^>*RW 3 5r»S«5 0 0nmt^-jfc. 

lx. mm&<^&n?mtf&ttkLxftmzivtzTx 
^7hit&%}4. 2(DffliLcomm%mi\frh%:2>¥ffi. 
vtozn&ffim.mm t>titz „ $^>fc. ^waj«*« 

Jni>L<li^$-ltS^i: tcj; WL^^^8 0n 
m~7 0 0nmcO^HT-^x^«^f^L^. ,WLgi? 
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[0 068}<JCtC. Lagmu i r-B 1 odge t t 

^n^^a^ffl v , ±i zn&iimzfmttm s- . 
5 °c-ex -y^y yum t > x y -f-y^mm * mm-t & z. 

t lz X 0 , 5 -«7 A^^^S LT&f&&^ #3fc« 

*>»»*4W4£fcfcJ:9f?.ifcUi. — !*\ Jfeftl 0 
ohm/c m^^-fbXX^Bg^^jg 1 Mm) X' 

&iHl OumCr^mizX-yXm^tl^TU^ ^-y 
Sr. »J y^57 * -fc J: ^Ttf^x^fiJBfcRttfc't 

^-ymsas (iE^. i x i cm) zmmLtz. z 

<DJ*?-yW&mm$:7-yuyW£ftmzm%.L. *» 

wzmmtzmmLxfrt 3 «!>-o<*)bimT3\z±if. m 
mwi?-ynmm±.iz. 7m±.^n^.r>v^mm 
s-ft* § . ^-TLtt T/w s -rmm^mm ztu&*?~ 
ynmmz.*. nmtx' 6 0 o°c. 3o^-t\m^mL 

- ynm±izm£itz titz . 
[oo69)3. mfc^n^mmmircvftm 

y)V*f)VmXSfc Ltz^mkWfi 1 5 n nUOT^:?— - fe* 

- ymmmm<v§>ji&TJt' s -?-jb£b t . 

5:f7ny^-t- ( 0. 3mm) S-J£A/e*tft£ 

mnmmz 5 vowes- 3 ftmma t . mmasnc ± 

(sem) xwmLfzm^ T i o 2 tst&-?# 
mn,focv3m?m±.t,zimL, ymztix^zztim 
mzti*:. mmz. 3ammwit:mMfpx\ 4 5o°c-e 

$*utT i o 2 %Lir<mmt>mMLx%juimMMt % 
-> fcaHW sem xwm ztitz. 

[00701 4. JftSfiXlHR* 
R^SfflWC 7 5 0 n m £T'(RJRSrJ$*> s Wfe—life^ 

(fe*R-l ) Sa»Lfcr-feh-M»;P: 
t : x?y-;p (2:1:1) <7)*E-£7§$E 

CM3xiO- ( mol/LCgML^„ i<0fi*»JB[ 
tcSsJoSUi: LT. p-C 9 H, 9 -CsH 4 -o- (CH 2 C 
H 2 -0) 3 - (CH 2 ) 4 - SO3N aCDtfSS^W^XA- 
*>-KI$#ttSr0. 025mo 1 /L^iH^i:^ <fc d 

»UfcT i 0,¥Hfr«ft^£^Lfc^tt««g« 



[007 1] 
[ft81 

a*R -1 



I NCS 




COOH 

[0072) 5. MtilT^^f-feyf- K-X-x* 

Ocm*) fc**l/t, *rffi<OS#^*#7.xa}RSr. & 

- (J5$2 5//m> S-JfALTafo-^iyfr. X^.— 9— 
SW* 1 2 0TCt=jBSRLl»R*ffi*L3t. $^>t=-b;P 
cOx-y^gpSrX^^ffifltfg^i-c^-^L^. ttmo 

mmcr,a-i~-mzht,fr t&bm.iftzWMt&immcm 

fLSrMLT. LTY7 - 2/Y8- 1/3-7* 

= 15:35: 1 (MSJt> 

S-«fiRO*H?L*^%«i^aSr**MLT«ffiS^©tC 

izimzittz. m&izm&mcoMiLZim,&tf7xx'M 

[0073) hi imLt:%m&m&&m4 
is*: y^-co^mmmmm^'t . ® 1 * . 1 li^iii 

[007416. -f^-^'-b y^-«7)7fem»saj?joa!i^ 

mmmmt lx&i owcm^ ) . ^mmx-tt. w 

oT#b°? -fe^i: 3i!fc&(CO^'i> tH73^c7)U< o*»S- 
fc*a^«ffi<?W61SB^F-tc*S»L3t. jtiHfc: 1 5 0W<7> 

T\ »C^^7^^^-Sr^*L. m-fe7tSrB?Jt 
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tr^mst*'*? w^ajeut. motr?*^ (® 

»»1 OOjum!) ti«J?L (PfS#l 20 nm) Offci: 
LT#3 0 0(HIfcffl£U ^T#b-^-fe^T'^±t- 
•SS*&3tl:gS<4. 3 0 0 Offl<7>»L<5D3Kffi8!J^£-£#f 

«L WILPS^l 2 0nmd5*&li3X 1 OWcm^ 



t o o 7 5 ] m&numtm^h^w&T^^mi®.* 
tamtnt Lx^tzm^co^^-^y-^-iz^ 

[0076 J 









(nm) 


(nm) 


(nA/pbcol) 


(nm> 




*>* - 

No. 
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50O 
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— 
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no* 


Hi i 
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15>0 


500 


O. 1 


380 
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no 2 
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mo 


50O 


O. 5 


510 
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no 2 




. a 


30 


50O 


O. 1 


510 
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no 2 
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60 


500 


O. 3 


5i0 
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Ti0 2 
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300 


500 


a 6 


510 
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tio 2 


*f 




450 


500 


o. s 


SIO 
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Ti0 2 






550 


500 


0. 4 


510 
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Tit> 2 


* 




650 


500 


O. 3 


510 




10 


ri0 2 




A 


120 


80 


O. 2 


510 




11 


Ti0 2 
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120 


150 


0. 3 


510 




12 


Ti0 2 
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A 


120 


250 


O. 4 


510 





[0077] V?±/\<frbV>%XfiU^&KYftLi>zm 

<7>mx'i3^mm atmA/cm^ ^-^-t-* 

[00781 *HJtW«iT i 0 2 ftL?lZ^\,^XMm% 

n&<7>itffl<7)m$:^Ltz-t)\ Mco^mft ( z n o. s n 

7^D>-T->mfe^. ^nyT-ylfei^i:, CRUX 
tfcRIB«4 0 0 n m~8 0 0 n mlzfrl,fxm%:&&< <?> 

mm&mmLmzm^x , "HBitoJifc^^jaH&c 
nsr&fest. m&mmm. &&&%fg4iL 



[0079) 

m<7mmzm®mzmmm%mmfti-sffimft&£ 
xf%m : ?zmm-??>c\bwx'Z&. &tz. xmHzxti 

[hu *min*tt*im*&miKmx4 

2 

5 mm® 
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(54) [ftmozm «tm*^/«ji#^±r;^n*fflv»fc^^ 

(57) C^} («E*) 

[M&^m ma&con&&5 0-60 o nm-cao 

S3** 1 0 0 n mja_LT*45V*fc«ft L^lf iSc<7>iNB?l 




00^ cfl 

O CD < 
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i tmrn 1 ] mn%k?>n&& 5 0 ~ 6 0 0 nmtio 
-HKTtmzmmz i>~>xmmziitz&im<?m*G~t 

[ If *JS 3 ] tu IB^ttO piamrt^O^S: < k i> 
k £*#Sti:-f &ff *if 1 ~ 3 <7)V^*HcfBm^«gtt 

ifc^w 9§*ji 1 - 4 <*>v ^-rtL^iciBmomig 

t Iff *« 6 } hu IB^ft £ ftT V 

mv&offltiizft&znfz^mmm'iFtf. mmz-gm. 
m &s.mzm%z>&mizj: *>-&mmmzix 

x^&zt znmt -tzftM 6ttM 7 izmcomm 

titHzimcDmrnn-r s mmfa. 
[ft*ii 1 0 j mmftizmi^mftmL^t 1 & 
fc, mnmimtffiteztix^&ztzimt-thmx. 
m 1 -9<r>\^^Mzim<Dmm&i-jmm.w. 
[ ib*ii 1 1 1 am. 1 ~ 1 0 <7)\ ^-ftiMzimcom 
mft^smmftzm^xffif&.zti&ymi'. 
[ ms.m 1 2 j ti*Ji 1 ~~ 1 0 \ ^-rtiMzim^mm 

[ it 1 3 } mMnw&mmtf. 4 * >mm&nM 
z. t ztmt-t&mxm 1 2 hztm<n%m 

[ it * ji 14] fi*]i 1 ~ 1 0 <o v vf n^ien^a 



[000 1] 

iz-dttmi\Lxffif&.zti&yt3ii/7 hxi-fxmi-k 
zcwmzmzm-tz,. 

[0002] 

teVhm^crM'h^ -y tmz. mm-ittmmitco&WK 

^#Sffit*)^*#f*cDRAM (Dynamic Ra 
ndom Access Memory) CO^BJDX 

j±-Tmizm^3*zmiz&j:Z4fec7r<-xx'mM 
mitzmmLtz. &'<m. mvcmmiz&vz, 
wm<wmwm%- (i^ioonm) cofiM. ttz. z<7>m 
&zmz-tzv{ x<rmimm^E.iX7mm^xitsmt 
•t & «^.w#tt^r t'crymgcvmu&mm mm* 
a. z^&mimmzmfa^m^friz&ft^tt 
mz\m%wm.cr>wm.i>m#>x±% t ifiwmxh 

miT<7)^mmRZMz.tzw.wh%-i-s£mizmm 
acom^mztttt&izte. ^commjMm<m 
^mtx-mmzsm-t r h yyy^>j <7y$*>jjizmm 
k^tt?ix&. Mot. zoit^mfo^vimmmzcm 
m*'b2%i-sm®zmiiLk LX3\%ft~?&mzti^x 

tzmzmtwfr&>£mrf£.t&. zoxoiz-f&ztiz 
[ 0 0 0 3 j t z ?>x\ mmimoftmx'it. 

m&1rJ* — Y)V<F>*r4XcrM?t (ifcnm~5 0nm) 
izmt&fr&^&tLX. mttS. A.T. Wolde ii,Nano 
technology, STT Netherlands Study Centre for Techn 
ology Trends, ppl46-214, 1998 T. 0. Kim^>, Aerosol 
Sci. Techn., 29, pp111-125 (1998)3:k*fc!5fS£:rlT 

tvmi^M^mmp bxim-t^mm^tix u 
^tzmmizimx-iz* < , ^ tzm« com^i^m- 

[0004] imfaCDMffim.TiZ. S i , G etcb'com 

ft. mim^mft, fc&®¥mfa%t'*&#>x. -ette 
m i m»m& j $^mmtt&£i>^gxmim®t lx^ 
&to. ztt^mmk?zmmmzft%iL,xmmcr>B 
xmkLfzi>cr>^ «i£o@w?, &\,vz%mm&m 
&<oim<Dfzfriziz<mmztix^&. —-%x\ 
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t&TZh.mZ-li.Nciture, 3 5 3, 7 3 
7 (19 9 1) fcit^Sl^i^ 9 2 7 7 2 1 ^Wffl 

%ffi&mk2ti-x^&. zzx-te+stk^mmzmm 
t LxmrnziRftttzm. mmtrnz* ^xm^mm 
lx ^iimni- y wi-mm tu ; £ m 
mm&Ltzmmzftw&mffimmzm^x^z,. ztit> 
&mmm*mftc7>itffitzmL. *tL*w&=?£fsm 

m&w. swfcwttjJSL 2001^ zt'izwmztix 

mmmm. 64. 695(1995) izwmmmfo* 

ttm-mm^vi-s^*rMz±&ftn?mm<7)% 

mtf^ZtiX^Z. L#*U Ztit>(7>m#?>8ffiXte. 

m^htiz>t>w. mmmmt Lxim-rsmmm*- 
<xtv. E-Kiimzmm. vxm^fzn vzmmm* 1 
mmmm®tLxnt>n&. -r^^. tmco&wx' 

ta l tr-^m t -th tm^immztLX^&wtfmmx' 
ttz. zomtcommz-UKTt. E&7mi>zmm. 
mm £ -£ &fflfsimmx'% x^\,\ 

[0005] 

Iz^KZixtzixCDXhiX . JSBttt*^rr4^NW«R 

[00061 

Ztitz. 

( 1 ) mnu<?> 5 0 — 6 0 0 n m-caoas § a* 

10 0 nmJ^T*S5V^^Lfca»<?Mia?LS^r*- 

mm&iz^ztitz^mm.Tktt 
5:#mt-rs ( 1 ) izmmnmm-i-sffim;. 



( 3 ) mMm&cDMJlwn&tf 10 0-5 0 0nmt 
< 1 ) ttzte (2) KIBB^m^ 

( 4 ) hu iEaeR<oai?L<^a ^*2oonm jsjlt * & 
c: k iitat-r* ( 1 ) ~ ( 3 ) wvma*:ie»<o« 

( 5 ) 1»iBa»tf>«l?LO*3 WOOn mJjLhT** 

c: t ( 1 ) — (3) <7)\yftd^z%m<r>m 

( 6 ) mm^focomimilftUvyJ?* < fc t>— 

( I ) - ( 5 ) ov^*u&»fc:iBao«fiett^y«j&». 

[0007] (?) tm&m<nmfflfift&&j^ 
< t i>-®*ffif8. lx ^htfmtf&mwnmx'*>z z t 
ztmb-tz ( 1 ) ~ ( 6 ) wmMz§mcr>&m& 

( 8 ) mi&mib&tf- 5X7/1,5 ^t* & £ fc 

sat-t^ ( 1 ) - ( 7 ) 0>^-rtu>Hzsm<r>mtmi-s 

( 9 ) 1irfB^m»fW»a^F*^JKBMfc!BjT* £ i i 

afc-r* ( 1 ) ~ ( 8 ) (D^-tiiMzimcvmnm-fs 

(10) mz^mftw&Ttmiti-? mcm&ts 
£xmfc*xfrbm\£ix& 1 mM.co&mmimx'hh 

z\b*m&b-t& ( 1 ) ~ (8) wv«U»»K:fB»<o« 

(II) ISnE^ftfStS^FjMR-ft**** ^rvML^ 

^fttfc^^h zmmb-rz ( 1 ) ~ ( 8 ) o^ti 
Mzmmcomm&^ymmw, 

(12) mi^mfomt^fiK ft F 5 ^ A . ^' y 

tmt-t* ( 1 ) ~ ( s ) ^-ftifrizt&swmm&i' 
[ooo8] (13) mmymmffitrw. mm^ s 

(8) <o^-f*i^tcHtt<o«igtt^y«3t«c. 

(14) mz?mfoffi.®.=?tf&m®mztix^& z t 
sr^s^-r^. ( 1 ) - ( 1 3 ) (o^-fttMzim^mm 

(15) mvmMimtfx vx* y&m. ±m&fo& 

&MT$>Z>Zt*mib-f& (14) t=ffi»<0«fiBtt^ 

(16) mim$l<r>mi<7>o-h'J?%:<bi> 2o«0|^0 

v>4ik*«fak-r4 (14) itzit (15) (cieffiio 
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(i7> nm&$wMfttf. itrndtm®. m&m% 

■th ( 1 4 ) ~ ( 1 6 ) cr>^-ttiMz=m<?>mMt&i-j 
mm 

(18) MfB£J#tt#. ¥ Wt££#-r& zbum. 

b-rh ( i ) ~ ( 1 7 ) cD^-rtiMzimcomm&i-s 

Hit*. 

C0 00 9] (i9) mim»fa&m=Ft'j>--z<bi> 
(is) <v^-ftifrizmmc?)mm<&i-sffimfc. 

(20) Si»*>', «ttti0lil««ill« 

--mzmfcLT^&ztzmmt-tz, (D~(i9) 

(21) fFlBamo»L4> £ 

(20) wvm^cigmoitfjgti:^./ 

(22) mtmmmtm^. ikmm&Tx-h &ztz 
mmti-z, (2D izimcDm.m&i'Sffim.fa. 

(23) buIb^«14«^. ^««^T-3>^ i t 

mt^FZ (22) tlStgO^^tt^-ytiit*. 

(24) mflBK«W«A^-*V^-y^ ^.-7"-C^^ 

i i: ^^fc-rs (23) i,zim<7mi&&-f-yffimfc. 
[ooio] (2 5) Htrie^*^i^^«tt«f4 
{z£^xm%mz&-£Ltzmmzt*). m^dmn<r) 
^#M®.?im^wzmgi2tix^&ffimz'j>--%< t 
i>mttmiz-£tsztz¥fmt^-& (n~(24) ^ 

(26) (l)-(25) fcfB®^aggtt^yli^ 

(27) ( i ) - (25) ^ztm^mm.^ ymmw 

(28) ( i ) ~ (25) izMm^mmfti-ymmfa 

(29) MiB«?^»a*M ^ hts: 

hz\b mmt-tz (28) (ciB©co^m^m*^ *fc 

(30) buIBW * >£*IttWB«#, *gfflli£T'*> & .1 

t Sr#mt-ri» (29) fcisttoateiBajufrPijfcuafc 
(3D ( i ) ~ ( 2 5 ) (cts«<o«ise^y«3aft 

[00 11] 

c^^hjso^] *muz~?uxmmizmm 
-ra. xmsmz&^x uz^mmizmmz 

5 0- 6 0 0 n m X'R-^mZ tflOOn mUUhT-£> £2 



mmzm^^ti&immi. ytnmMtmmfrztiMT 
nnsmnmwm. (*wmmx-iz mn i tmmth 
t>\ r /h7Lj m<7mmt>$>& > 
«i. zixhcrmw^wzm&vmmmzum lt^# 

%t'^-rtix'i>jz<. gmzfctxmgmm^-&cittf 

iz. E.ft&tij:tf^ftm x-hh. mtmim. zom 
%~H$\<7>iz^kitZjb?z -> x mmtm t \ -^m. t mmm £ # 
■rskoT-kiv^u mzttiyizmffimvt^mMmtf 

(3»«^b*JiWBi»6^t^tr) few 

wmtf$-ni&x\ m&<mmmmx'h&m?i%t'&*£ 

[0013] «RL<0DSk«» WJL^PlDgB^x-y 

m&iWfr-t h . Hu!B*B?L^Pfl{i 5 0~ 6 0 0 n mt 
. 5 0 n mPXTX-hh t . «lF*J'v<Witt 

mtt^Atjmtimmiztch. ttz. pg^oo 

^I^^i:55r*=5rifi«l?Lco%— tt* i tA-f^-Tv% 0 
tiiV^T. Dgfi 10 0-5 0 O nmt'Jbl.^ 5 ^ L 
<r\ *Jt. BUlBWL<7)^$fi, 1 0 0nmJa±T'ft-l.. 

^^H^Wt^l>„ z\<7>£X\ ftjtL^MZo 
fflffiiifflftWzft&ZAt&^fomttcD&mBmzJ; 
iXm&iW* 200-2OOOnm»JL 
<. 400~2000nmW)MU\ 

[0014] neucoDi ( r ) fc*tr&ai$ ( l ) 
ojt(L/R) ^rx^hjtk^w-si:. tuiam 

<^*fiLv>TX^^ bJti22~2 OOT'ftO. i Oif* 
LV^TX^^hJtt22~8 0T'fti.. jSi, mm^hXo 
WLrttc-i^^^«^T«L^f*. BulBlfflfL 

[0015] mflB3d$#:*^-r^^O$IBTL{i. m^Z 
m<LLX^h. ID*., 2JJt±o«l?Lfc:3it&3S*S»*W 
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aiiM^to7tB25'Jj biz. mnm^AzmL^mm 
a, m<oirakL<{3iip^mEi#-#^p®± 

4U». Butan^TcWC^IiJtt^toTtK^J^, Mi- 
tt*. IHP«*«jE=ftJ^>mjfi*i6«>& J: ptcaHOWfcJH 

[0016} HuiB^?Ltt^B(;ijfti.. mumcomnu 
<7>wmcr>&tb&pfeii*m^m.. m^mizimmzmiT 

£UMff»Ji30%fcLtT'£>9. <k9$F4L<6 0% 
[0017] m&&1L&<nW£&V&miL<V s mm& 

(#eai^|)(?)i]fU[) 4xi o8~5 

x 1 C'l/cm^ffcO^ tt±L<H2x 1 0 9 ~1 0 
"i/cm»Tft4. MiB^?Ltt^>®fc:fett & «l?L<0BI} 
PgBfS<7) f y Sr «Myatf>E*rcj£« L ft i: 1= . if 4 L 
^t-yf-Jil 00-800nmt3>l iOWib^br 
•yf-ii3 0~l OOnmTW. 
[0018} *$&ipjfc*JV vt , |^S»«c*ftrr4» 1 

o~sti oQ+j*-Y)v^4xcofflfi(7mn\&. 9m 

JtSofc«>fcu fe^wmizfrfz-iXfflU 

t°vi-z®mL&wt>isajst&c\ti&. z\tx.h<mmz 
£~?xi>wmx'i>&. z<7>£ o^ffinommt. tt&m. 

BH«MbRiB* £ t TAW*-* - i: ifiX'* & . 

jfffcSrtSK-rS^hLT. H. Masuda^,, Sc 
ience, 268. 1466 (1995) lZ%m%tL 

h 5 T&mnmmmfm-it&fmtf^mx'h o . * 

fMBfcfcffilXJiJirrSS. S*£. H. Masuda 
f), Advanced Materials, 12,4 
4 4 ( 2 0 00) IZtmZil&yJTltyF&ILMI-S 
ffim.W<Wmcr>Mtcb\ Zcr>§>HMWi<tT)US-i-f&$:m 

fazmtt&zttfxz, *muzi>i$ikL<mmx'Z 
[ o 0 1 9 ] mut. mm- 6-3267 s^mzm 

vkZix&Xo iz. SSMMiUzJ: 9fER-Lfc»ttBMfcr 



juyjuKm* t'izj: o xms&mmwanm zmf&zit 

amt&z\b&x'*&. ziit><7)i,mz£~>ximz 
tiz^iut+smmfti*. *muz&^x3&mt lx 

m^&ZtWX'Zi. fiSf6-200378 

co$>n&mmfo. ws- 18 6 2 4 s^&miz^z 
ffimfti>*mt<7>3ffiwt Lxm i t a*c* & . 

[0020} 3d*ttOff»t tt7^$t«I(7)ll 

sf, mMttmx'imi*titz$>imT>u$.i-ii. r/t-$- 

c t tz£^xmtmm<Dffliiimmzi>ffln%> 
[0021} *mrcm^&mimmEffl*fry£& 
m^&z fttL^mmtLxit. rn.rn.mz 

xr/m^mmt lx. #y-fSH. jkd^^s, 

iOj. SrTi0 3 , ZnO, Sn0 2 . InSnO,, 
Nb 2 0 3> W0 3 . CuO, Co0 2> MnO z . V 2 0 5 

TC^So-ffco^BJi: Lts CdS. CdS, ZnS> Ga 
P. GaAs, InP, FeS 2 . PbS. Culn 

s 2 . cu i nse 2 %bizitmzn&^hty&<<t&m- 

?da. SIS. XX. f-^y, ?y/xf^, T/l^5— 
»7A. ^7/-;k it. y'Jnx ^'^-^A^ri: ; m 

[0022] *miizm^btizffi§Baimt*. m-o 
mAfrkffifSiztix ^x i>x<, mtottftfrkmsste 

%mjft<?)mMbim. £tzteimi<v±.®bT 

^b^oXoiz. Wm.WVtW.fti.z £^X$tmZ3£±t:ffi 
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U Wtflstf ) L< . AfBSMfc*** J: 9# £ t < , 

m t . #&n&m b zmm vtzmktt-t 

&immbft&flAm<7)mAbim%:^x^xi>£ 

< , mizi&t L^ttmiimm&(o&mi> l < amm^m 

[00231 BUfKa^ti. LTV^& 

L<«41 OOnm~2mmT'$>0. i L<i4 5 0 

Onm-lmmT'l.^ §f>CML<iil~500^ 
m-C$>0, Sl>*?£L<til 0—1 OOAtmtW. 19 
3SHB?Lfctt£»K HIPS£ H-t •SfiiifLf* o T fc , JK 
tfe^JCKlxaioT t> J; \,\ mimn^nmil 

ztitzi&iui^mnmfr b <v&mz% h . mmm&fo 

-100cm ! T'l>0, J:0if^L<(ilmm2-l Oc 
m*&rFX'$>&. 

[ 0 0 2 4 ] *W«t=fflV^*L*4^WWSia[^(C 

*&fltto*m , r'fcj:v*u itm&McDmmx'i>z^. m 
mmmz&^xu. m^m&z^^xhx^ 

(SESSEtt. «Ffis#tt, jEJL^Wt. aUSSHKrif) . 
7t«W=5r^tt %X?&m* % 

JEftMM, Photovol tai c&#t43rf ) , « 

[0025] ^m*mibb lxi±. mm. ms,mm& 

*7r?fW®bLX, TCNQ (fh7y7y^/y7^ 
» . TTF (f h7f77^A'l/y) „ TTN (fh 

mmmbtx. ytv^r-y. ±my9uyr-y 



*\ -fbmm. No 3 5 , PP95-103 

(1998) t Z<V^XMlzimZix&lt-£M*b'tf 

[0026] mm^m&b LTti. y'J^y, y^V" 
*A<?)J: ? £J|iffc¥#flc ; I I I -V^ft^^* ; 

&m<r>*>vzr7i-4 v (Mz-imim. mm. *uy 

iz?y?>u<7mikWi>W£L^. ztit><D*x-i>. fe* 

[00271 &8,mtt.mm-tzi&t L^imfab lt. 
sis. r D \ 7yftyi!tfib'^vx 

<nmm : ^HS»7A^ ^{ifScO-t Wt.^ ; ^ K 5 »7 

j*<m&M\mtfmfbin.h. ztt^^x-i,. ^ks 

"7a. ^JW, ^yy'^A, ffl, -f^ N 5ttSi5J:y 

tftt. ^mftz®m£<®.m-&&iz&^ 

X. CdS. InP. CdSe. CuInS,, Cul 
nSe 2 36*t#fc#*U\ IflWlKlttUll. i^S 

H-r$il^nMS>l>V^ipM<7)Mai±S i , 
H B B S i . 7^7tXS i Zcb'tf-SnZtlh. 

[0028] mi^mmm^mmb lxiz. im 
m*:<D *v>v-?)vm<r>wz\ T?*jm&. ( 1 9 98 

< vy&mi (1995*) ^(cietg^v^-y^s. 

•&lRk^^e«aH»j , £T9&, ^3 55g, ^9 

1012^10181(199 6*) fclB®c7)y-'^ 
-Yium#1&& ttz. Deguss at«L 
fc*afl3ft&K**«+T«iiJii*^»t: J: 0 Kft1»*ff 

[00291 iiemsi^bf ^ M 
o *mcfr*v m&b&m&wu &mitiii®L a 99 

§^>fcV;p— y-';PSt lt % ^N'-y^c7)^>-^ 
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0%, mi 2^, 3 1 5 7 — 3 1711(1997^) 
^10^, m9-^, 2419-242 

5mz*m<7)imi>i&* u*. a*, a. t. wo i 

de I, Nanotechnology, STT 
Netherlands Study Centre 
forTechnology Trends, ppl 
46-214, 1 998. T. O. Kim£>, 
Aerosol Sci. Techn. , 29, p 
plll-125 (1998) cait^*^^ 

%t'X'ft&%mmmztix^z> . 
[0030] ^mx-m^h^mwrnL^i^Mx-mm 

mtmm&mzmLxa. mta. wmftEMam. r& 
mrnmrnmrnm^m^tmrn ^ mmm&m (200 
1*) izmmztix^x. *%mzi>mmx'%z>. #f& 
tyx-m^&mm&mommiz. ±m^mzmm^tix 

fcit/^'^f^M ; ^>"ry^m ; b'J7x 

>&ma. mtimmw- 1 1 - 3 5 s 3 6^. mmw- 1 

1-158395-?. ftfflW- 1 1-16 3 3 7 8#. 
fflW- 11-21473 0^-. s»PPP 1 1-214731 
^n&m. £J:t/TON!8tt89 24 llf,H9 11 

841 ^co&Bmmiztm^&mtfmf 4>*u> „ i^^> 

COfeSRO-S-jtffifcOVvai. 17 • XA ■ (F. 
M.Hamer) I 1 r/vfu-tM ? tj . y ^ . n^^vX-v' 

(Heterocyclic Compounds-Cyanine Dyes and Related 
Compounds) j „ : Jb y ■ *7 4 V — • TV F • IrVX (J 
ohn Wiley & Sons) a— 3 — 7. uy\^y. 1 9 

6 4^flJ ; r— • XA • X7 — V— (D.M.Sturmer) IF 

KfofiM 7 V ~/7 • ays^yX—x^is-vtV ■ 
hV-y 7 X ■ 4 y ■ 7 V v 7 ■ ^SXMJ- 

( Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j . |gl8*. Hl4t5. ^482 
— 5 1 5M. : JsV- *7A 'J— • TVY • V>X (John 

Wiley & Sons) — a— 3 — 7. uy^y^ 197 
7^T"J ; r n -yX • U- • 3-7* • #-**>- • rj 

y>VyyX (Rodd's Chemistry of Carbon Compound 
s)j2nd. Ed. vol. IV, part B, 1 
9 7 7TL mi ^3 6 9-4 2 21. x;Hrt'T 

• t-fiyx • rt-ry >,7 ■ #>v\*-- ■ A v7 (Else 
vier Science Publishing Company Inc. ) ttTflx — a- 
-3-7 ; Hffl^fr® 1 , 0 7 7, 61 1 -SHfflfflft ; Uk 
rainskii Khimicheskii Zhurnal. H4 0^. m3^. 



253-2581; Dyes andPigments. ^2 1t, 2 2 
7-2 3 41 ; &£lfZtlb<7)*m&mZtUZ$MlZ 

%t*i,zimtztix^&. 

[oo3i] ffimm®&m<DtpTi>, mzfemz&ti& 
<7)&mtfmzi$£L\K «fwasfc:-?uTJ±. ^Rtf. 

#HBSH : 4 927 72 |5]4 684537^ H5 
084365^-, P1535.0644^. (§1546305 
7-f\ m 5 5 2 5 4 4 0-f-?>#Hli*B». ^Ptf^ - 2 4 
9790^. ftefFPl 0-504 5 1 2-^. 1timff9 
8/5 0 3 9 3W3#^fclB83;h.S8flc€Bfc&^ 

[0032] £%j&H&tt jtfS^tCJIfcS 

S9Efcg*i«a«. m&mm&zvm&mmx' 
h&mm&mzm^x, w^wtmm. m^m^mma 
xifjf&mytffimizzix^ti&mmmz titi^mmm 
^amt. zti^co^im&Tz&^fticofflfiizpi 

m&mmmM&xvft&mmmmiz-ftmLx . 

-7 4>\s?-zmtzt%<. mmmz^yetx. %m 

[0033] *mtvn. twm&mt ti>iz, mmcrm 
m^am-rhsmx'^m^^at:. m^jnnu. hh 

Btrn«c, tmnm^wsm&z) izmnL. wsztt-t 

imjt&nimiH^t lx „ * y ymmfa. Tyv^* 
yymm. -ryh^ yymmw. ttvyywmb. 

7 x.u*yimW. ^SEDTA§g#:. 77-1/yii 
TCNE. TCNQ, TlVlyTyXlV— tcb^T 
Sim. +*-M8fcZ ; ^*J ,, J^?-«J:V#y'7 
-hLT. #U>f SK, -f'Jfo-;K (xfi/y 
h) s ^'J^y, iK'JX-f^, #'J 
Xfl/y, sKU*— sK*—h. (T/^^v-o^-9- 

y) . ^'J7-'jy. ^yrtfi/^ dfjf^xy 

f^^. 7;uwjy7y, xKU (p-7ixi/» 
WMc. #'J ( p-7x-l/>t'^y) l^fr. 

fit*. DNA. RNA. «gB % MSS« 

a, ^y. *h-?y. t3j-f->, 7ty>, w^isa 

[0034] *»H*o«fiBtt^-yflBS*tc*jv^, HulB 
^««?4^f ( if * t < afe*i«js$nfc¥«*as 

it. Kmzij&i, tern. ioi- s ^m-iooi-;*-?- 
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mste&mmmt. mmm^mmLxmfi^nzmx-t 
fi^iwi, ^A-rs^fc^'T'^i,. -to®. Mies 

:Wl^^?>?§M£iS«& fc't i o T^A LfcateWfL 

[00351 m&izfy&zixtz^ffimT&ttz&m 

ftlzfc^mOzt fciHUm i> L < ttfljSW8»ffl2fts 

&®tcb'cD*-vy°vywt-£®. mn-KTm. 
#=F. $m<r>±WMm%b) imirrz>wmtx'h~>x 

m&-0rl<z£-oXm%.ZtiX^&<7)tiW£ L<. IP*>, i? 
&^zi:-oXm , M.it%ixX\^hcr>1fift& 

[ o o 3 6 ] ttz. Bm^mm.TWnwim.mi. m 
m^#(mn,<v\mizis^x^Mm=m : S:—$m 
Mz-ttx. mtmnzffifct&ttm (ttzitmi-mi 
w bfflmizmmLteimb-t&zbizx^x'ff^x 

¥^imm^zmm?iftmzmxLtiik. ^m^m 

&T<vmffitffflM-t&fti&t,zmtZ b lz£->X%t>tl 
fc«Jlffcfcl/r. Bite. ^7Ltt<WPtt*mt LTWL 

£xsz<D&mmm<7)jjmiz^xte. wmftEmm. 
mmmmmmmcom^bmm. iswiscwttsRs, 200 
1^. wmks*itvvc, *miizi>mmx'&&. 
[0037] tmmm^m*. mimiicoftmzts^ 
x'j>-tc< b h~-3wmmmtmbmLx^&(Dtfii?& l 



AWW£ff4U\ mi&mmAb LTfi. /57t>( 
K T-fef-U^y^ y^'SrifcO^— tfyy^vf^ 77 

. art e^fw&fi-? ^m^rt^ttj v ">t ^Jiwtig 

au>. mmfL<?)&a£.ww&immi,x& 

mnmzm*.-t& i b x\ mn^mz^x mwrnfo 
WMtf- immmtmz^m.^h z\ t #-e# & . $ t> 

zib izws«.mzjm2imciL Ltzm^-^m^sm^wm 

[0038] ^imm^izmm&mzmmzitz z b 
izx-ix. ^mm^z-gmmmzitzz brfxz h 
mm^zmm-tttmiz^ximMztiK^tf. m 
mmzit. 2m<7>-f}mzm^hz\b&x'%&. 10a, 
*>t>frt#>miLcmux'&&z®m. m&ztt?mfa 
mLttM?LMzym^z>*m. i^ioa, 
tbffifiPMzjm Lfz^mtmxitFiztf lx . &mzmm 
$>xw.mi*-£&jjmx'fo&. zi\h(?>o-hmmcr$m* 
m&&&x'i&£Lwtemm<?>j3mx'b&. mmco^m 
iz^xiz. mmtoco-HmfimzmmLx . *mfa 
mtt'^mm&mzwmzithzbtfX'Zh. tmiftiz 

mcQmm£mgim®.tt^^hmftt,zmtot&ij%: 
zm^zzbtifix-zz. imfcoimizte. imm. 7 
j>?7°m. n-7ft, x7-t^ ywm-tf&wmmxh 
&tm^^<nm^mm<nmiwy?&b\^x\$. 

ft^cDMm&m<ommmizm^t>tLZ>&mmm<7)mm 
a. ^mcommmzmtxmsMmx'^h. r 
>v-i—)i<m (x?J—)V. x^y-;i^ N t-r^y- 

v^) . x— r;HS (^'x^x-f;U, f h^tKn 
77>f) . i^^/PXrt^dfv-K. T$KH (N, N 
- j->Vft)VM> T 5 h\ N , N - ^vPT-fe ^ 5 H 
^) . N-^f^tn»JHy s i, 3-^^-;M$^ 
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NMbkS Cv*-^ Siifix-T^K Mux 
[0039] *»BB(?5l»iett^-yflB§*&. 

iz. mKmzmmmmtimmm<^fmmx'fo&mmfa 
mizi. ^x*mwmttfr^&mi,zm-fz>m$Mmm 

£&!&-t&ZtlzJ:->xm&-r&Zki>X'*&. 

coo40} *&WKmmm&mmtmfflcW3wt 

+ 
1_ 



(Y-a) 



Ry 3 



(Y-b) 



[0043] IJiEHRsS ( Y- a ) *K Qy 1 i*3$iSC 

=f k&iz 5 *3tti 6 imnx&t&+*>%mL u#& 

m£±kc0W.?lz£K>ffif&i$tl&(7)tiW£L^. QyHz 

t=#*u\ Qyjfcrj: om§tii>6«ai(i. eyy 
h y r ^vurr* s * L < . tr y zsymx-fc h <o 

[0044] BUie-^ (Y-b) tf. Ay»«8BR« 

^*^(iyyM^^ig-r. 

[004 5] MfEHKsS (Y-a) , (Y-b)iJj:t/ 
(Y-c ) ^Ry^Ry^^tim^fcS&iJt 
JilStBgS^T/^/i^ ( if i L < l£%mM : m. 1—2 



frfrb&ttnt lx. 9=mmt®*jEfL (*-;u) m 

*> mmm&WMnx'h h . 

[0041] jsit. *^BB^!iM^rsg^m^^i*w«fio 

( i ) mmmmmm. 

*miizmm^m&mm&mm j gb lxh. mta. w 

09 5/184 5 6fm fti¥8-259543f 
4«B. ®6 5t, 1H, 9231(199 

7^) ^sft:iSSttS*iT^*ey 5^/y 
h yry y^A^ogi^ncoa^s^trffl^^ 
cfcj&^^s. ftiL<m^&ztcDX'Z&mm.mt t 

TIB-M5t (Y-a) . (Y-b) fcit^ (Y- 
c ) 0^-rti*Hcj; 0a$*i4 tO^W6ix-g»„ 
[0042] 
Utl ] 



Ry 4 |" 



RyV+^-Ry 2 



,3 I 



Ry 5 ;fy 4 
(Y-c) 

4. mmvtx'*>'?xi>#mtt.T$>'>xi>. tfzimx'h 

a. Hfy/H< f h7fy;H, 2-^^f s sAnrl/)V 

iL<ti^«M^c2-2 4. «Mtt-Cfc->TMH!fcR 
L. J:0#*L<J4K*K^a2~l8»r;i^yi^l* 

tL< Mm.mm.TWL 2 — 6 or^;«t* s. i/c 

— JK^(Y-b) ^Ry l -Ry^H2-9tti*«I 
V Azm& L X A y » £-£tf#3§F#ftat£ ?fM LT t> <fc 
<, (Y-c ) 4>ORyi-Ry6£7)d^20iaJi 

[0046] BUiB-«5e (Y-a) , (Y-b)fci;tX 
(Y-c) "fiOQy'fcitXRyi-RySliffi&a^ 

>-M^ ( F , C l , Br. I m) . y7yi, T/UrJ^f 
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, kSxxt;H (x vt^tKx 
Jf^fva^) . *X*x^S ( ^'xf-;P*X*x;l^ 

IP) , TiKKrtf/i'Ti/l. ^y^^rsy 
£30 . ^;^^-f^* (N, N-S^f-/!^;^*^ 
. 7;Mf;p* (.x-f-rt*. xf;n. rot> 

£ % -fV7oeA«. y?D/DtVH, 7>;U£. 2 

( 7 x x;^, h /M > . S^JS* ( t U ^ 

( t'x;«, i -rn^if) tg**aplf 4>*t6 . 
[0047] H£-*5$ (Y-a) , <Y-b)ifc»i 



(Y-c) izX 9*t3*l&fc&4htiL Qy'JfcliRy' 
[0048) C*i4,^>JSIKStt. #?4T'^fflLTi>. 2 

(i, tmy>ttM4 (Cl\ Br-f) N NS 
C\ BF,-, PFj-, C10 4 \ (CF 3 S0 2 ) 
2 N". (CF 3 CF 2 S0 2 ) 2 N-; CF3SO3-, CF 3 

coo-, Ph,B-, <cf 3 so 2 ) 3 c-mmt. 

fiHJfc LT#Hf ^tl. (CF 3 S0 2 ) 2 N-i^{iBF 4 -T' 
hhcvtfi. U\ ifc. Li iSrfc'fliicoa^igiS 

[0049] *ffiHHtc»* LKm^^ti&mmt&cTymifc 

[0050] 
Ut2} 



(£ 1 ) )02-353432 (P2002-353432A) 



(Y1) 



o 



(Y2> 



<Y3) 



(Y4) 



(Y5) 



N+ 

I 



N+ 
I 

C„H 9 (n> 



C J _ 

W + X 
C 4 H B (n) 

CT _ 



Y1-1 X=l 
Yl-2 X=BF 4 
Y1-3 X=N(S0 2 CF3) 2 
Y1-4 X=PF 6 

YZ-1 X-J 

V2-2 X=BF 4 

Y2 3 X=?N(S0 2 CF3) 2 

Y2 4 X=CF 3 COO 

Y2-0 X=SCN 

Y2t3 X=CF 3 SO^ 

Y3-1 X=I 

Y3-2 X=BF 4 

Y3-3 X^NCSOaCFsJs 



Y4-1 X=> 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CF3)2 



Y5-1 X=l 

Y5-2 X=BF 4 

VW X=N(S0 2 CF 3 ) 2 

Y6-1 X--I 

Y6-2 X=8F 4 

YS-3 X=*l(S0 2 CFa) 2 

X*Br 
Y6-5 X=CF 3 COO 
YS-6 X-SCN 
Y6-7 X=CF 3 S0 3 



[0051] 



Mfc3J 
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<Y7) 



MeSfe- CHf N ^ N "^CHjCVJjO^- Ch/ 



(V8) 



(Y3) 



(Y10) 



(Cl^CHjO^CHjCHa 
/ 

r N 

L > x " 

N 
\ 

(CH2CH,0) 2 CH,CH3 



c 



/ 
N 

^— CH2OGH2CH2OCH3 
'N + 

\ 

/ 
* N 

> x " 

\ 

(CHjCHjO^CHj 



Y7-1 X^ 
Y7-2 X=BF 4 
Y7-3 X^N{S0 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

YB-1 X-! 
YB-2 X=BF 4 
YB-3 X=N(S0 2 CF 3 ) 2 
Y5-4 X=PF Q 
YB-5 X=CF 3 COO 
YB~6 X=SCN 
YR-7 XOFsSQa 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(30 2 CF 3 ) 2 

Y3-4 x-^cr 3 coo 

Y9-5 X^SCN 
Y9-6 X=C!- 3 S03 

X-J 
Y1CK2 X=BF 4 
Y10-3 X=N(S0 2 CFa) 2 



Y11-1 X=M 

Y11-2 X=BF 4 

Y11-3 X^N(S0 2 CF 3 ) 7 
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(Y12> 

x X Y1?-1 X=l 



(Y13) 



Y13-1 X^I 

Y13^3 X-NCSOaCF^ 



(Y14) 



C6H 13 (n) 



a 



Y14-1 X=l 

Y14-2 X=BF 4 

Y14 3 X^NtSOyCFsh 



(Y15> 



x- /=x 



CH3 



Y15-1 X=l 

Y15-2 X=BF< 

Y15-3 X=N(S0 2 CF3)2 



(Y16> 
X 



Y16-1 X=\ 



9 Y16 3 X=l 



X=N(SOjCF 3 > 2 
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Ut5] 
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^ CH.CH3 

(Y18) CH2CH3 

WaC-N— (0H2CH2O)2CH3 x ~ 



Y17-1 X=^ 
Y17-2 X=BF 4 
Y17-3 X^r^SOaCF^ 
X=PF ft 

Y1B-1 X*l 

YtB-2 X=3F 4 

Y18-3 X=N(S0 3 CF 3 )2 



r* 19 * (^CHzOhCHa 



(Y20) 



(V21) 



I 

CHzCHb 

o 

H3C OjHrfn) 



Y19-1 X=J 
Y19-2 X=BF 4 
Y19-3 X=N(S0 2 CF3)2 
Y1B-4 X-=CF a COO 
Y19-5 X^SCN 
Y19-6 X-CFaSCb 

Y20-1 X-l 

X=BF 4 
Y20-3 X=N(S0 2 CF3}2 



Y21 1 X-f 

Y21 2 X-BF« 

Y21-3 X=N(S0 2 CF 3 )2 



(V22) 



[00 54] 



a 



l-feC C<H B (n> 



Y22-1 X=) 

Y22-2 X=BF 4 

Y22-3 X=N(S0 2 Cr 3 )j 
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(V23) 



(Y24) 



G,H 8 (n> 
H3C-P— C,H fl (n) 



o + o 



X=! 

x - V23-2 X-BF 4 

Y23-3 X=N(S0 2 Cr : 3 ), 



Y24 1 X=l 

X=BF 4 
Y24-3 X=N{S0 2 CF3) 2 



IfeCHzCCOHaChbOz 
0*5) 



(CH2CH20>2CH2CH3 



0 



(Y26> 



Me 



n + x- 

(CHjCHaOhOCH^CHa 
N 



N N 
l I 
Me Me 



Y25-1 X=l 
Y25-2 X 'BV-4 

X=N(S0 2 CFa)2 



Y26-1 X=t 

Y26-2 X=N(50 2 CF3> 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



H3C 



Y27-1 X^J 

Y27-2 X=N(S0 2 Ci r 3) 2 
Y27-3 X«BF 4 
Y27-4 X=CF 3 COO 
V27-5 X-SCN 
Y27-6 X«CF 3 S0 3 



[00 5 5} 



CV28) 



^(CH 2 CH 2 0) 2 CH3 



CH 3 ^ ^(CHjCHzOJzCHs 

[0056] mzmmMwmmzii, muttrm^w 
&±#3 vmm-ch &zt ami l < . 7 0 %&l±.t$> 

«a««^*C« LTO. 1-2 0 «*%T'£> 5 <0**ff 
*L<. 0. 5 — 5«i%r*>*^«tO»4LV^ 
[00 5 7] (2)«ffiK 



V28-1 X=l 

Y28-2 X-BF4 

Y26-3 X=N(S0 2 CFa> 2 



,- Y23-1 X«=t 



Y29-2 X=BF 4 

Y29-3 X=N(S02CF3) 2 

O'WBfci: L-CJ4L i I, Nal. KI, Csl, C 
TtiLi Br. NaBr, KBr, CsBr. CaBr 
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v<fy&M. tw*sy-*yy%b'zm^&z\t& 
x°*&. i^ti i 2 h. Li i^fyy^wa- 

[0058] BUfe«»K{i'-K'J V-aSjD. ;wy;Hk 

Polymer Electrolyte Rev i 
ews-li>j:U t 2" (J. R. MacCal lumfc 
C. A. Vincent^M ELSEVIER 
APPLIED SCIENCE) izMHSL^tl^t^S 

Chem Soc. Japan, Ind. Chem. Sec, 46,779(1943), 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc., 
Chem. Com mun., 1993 , 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(1996), Chem. Lett., 1996. 885, J. C 
hm. Soc, Chem. Commun. , 1997, 545 l*iB$fc£fVCV> h 

[0 0 5 9] < 4 ) jEfLStSSWB 

*w»c*5vvc. mmm$imm<7>wmtLx. ^mt 
( a ) ^mmmmftm 

*miizmm^mttmmMimmtLxte. n, 

N* -y'7X_;|/-N, N' -b'X ( 4 -p< h=5f 5^7 x 
- ( 1, 1 ' -h'7i-;K -4,4' -y'7S 
y (J.Hagen et al. .Synthetic Metal 89(1997)215-22 
0) ,2,2', 7, 7' -f h7^fX (N, N-^'- 

p-^f-^j/7x-;P7Sy) 9, 9' -xtoh'7^ 
^•l^y (Nature. Vol. 395, 8 Oct. 1998, p583-585}3 Xlf 
WO97/106 17), 1, 1 -b'X {4- (^'-p 

iS£T 5 yj.- - y h ZmULtz^WJT 5 WfcHrffc ( # 
HJB35 9-1 94 3 9 3^fg) . 4. 4, - b'X 
C (N-l-^7f-;P) -N-7i-/P7S/]t*7x 
^TftaSflS 2ffl£Lb<03MT$ y£-£*2fflJ2Lt 

^5-2 34 6 8 1-f-^lg) . h*Jy x.-)V<y*£y 



y(%m&w?m4, 923, 7 7 4f, W4-30 

86 88^$g) s N, N ' -y7I-;P-N, N' - 
b'* (3-^^^x-yP) - (l, 1' -t'7i- 

iv) -4. 4' -i/T^ym^mmi/T^y (*b^ 

1^4, 7 64, 6 2 5^-) „ a , a , a ' , a ' -r" 
h5^t*-o, a' -b'X (4->-'-p- r-U/l/75 
/7i-;H -p-*isUy (#g?r¥3-2 6 9 084 
^fg) . P-7x-i/yy'7$y^ft, iH^Wck 
LTiftfm^WS: K'J7x ^;PT 5 >mm ( 

¥4-129271 ^^#) . ^-ivm^mm'JT 
5 yas^agRflMHftLfc-fb^ft <*&Hr¥4 -17539 

5-f-^fg) , xf-U>'aST'3«0|F#RrS>J.-'yh* 
39S tfc5fS«l^*T 5 y (OT4 - 2 6 4 1 8 9^ 
m » X^U;^JtSr*-r-|,^#^T$> (*#!§¥ 4 
- 2 9 0 8 5 1 ) » ^y¥)V7 ^-Ml-gSfa (ft 

1^4-3641 5 3^?g) , 7;^l/y«T'3»7 
$y^Lftt<0(W5-25473-fM) . 
r-UTSWfcl^J (#i¥5-2 3 94 5 5^i) . 
b* i/'b° »J S7t'7x ( mm^f- 5-3206 

34^&?8) . N, N, N-h'j7x-;P7$yi#fr 

(#irW6 - 1 9 7 2#&«) . 7xy^fif fymmz 

^■?Z>3?mm ; JT$y (W7-1 38562^) . 
y7 $ 7 7X^7Xf y b ij y yi«# (1WFT — 
2 5 24 7 4-^8) ^C^^ftS^S^TS^Srif 
*L<fflV^^i;^T'§§„ 

[0060] *«E?L$itM««i: LTte, a-* 
7^)V^-7^ytiZ.Xfa, <»-V^*i/)V-a-iS? 
W*7xy (Adv. Mater. 1997,9. N0.7,p557) , *s 
J ftKfy/l'Hfyf*7xy (Angew. Chem. Int. E 
d. Engl. 1995, 34, No.3,p303-307) „ 2. 8-> J 'v*f 
i<-)VTy^ [2, 3-b : 6, 7-b' ] 
>- (JACS,Voll20, N0.4.1998.P664-672) ^<7)^-'J^f- 
^■yxy^ft. dfUbO— ;P (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) „ Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2,3, 4 (N 
ALWA^ WILEYttJlK) lZ^M^ttX\^^UT^\yy 

&±v*:<7)mmw. *v (p-7x-yy> 

S^Mc. ^'J ( P -7x-i/yt'-i/y) HXVZcrim 

mw. tk u ^-x - > bni^ kvznmmw. 

[ 0 0 6 1 ] IE?L (*-/U) «BS*Wfc:liNature,Vo».3 
95, 8 Oct. 1998,p583-585tClBm§^TVi. idtcK- 
styhis^UZayhu— ;u~thtiMz^ Mix (4- 

®<50?i«) trftofilMzL i [ (CF 3 S0 2 ) J.N] <F> 
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[00 6 2} ( b ) immMm&m 
vwmmt-&^mvf<7>^> vrn 2 e v^ll 

y-y^^ti^cont L^mmim%~?x < — Rt 

4. 5eVJlt5. 5eVy.TX'fo&Zkl> i 1tftL<, 
§^{C4. 7eVtU:5. 3e Vj^TT'&S.Ik#*#f£ 

tSitSWtmfat UliCu I „ CuSCN, Culn 
Se 2> Cu (In, Ga> Se 2 . CuGaSej, C 
u 2 0, CuS N CuGaS 2 , CuInS 2 , CuAl 

scn^K, cu 1 u>. IH£-&tHb 

LT(i, GaP, NiO, CoO, FeO, Bi 2 0 3 , 
Mo0 2l C r 2 0 3 m : &mf&Zbtt s X'%&. * 

iL^-^mmm . oxio- 4 — 1. ox 10 4 

cmVV- secT'J,! § L < {4 1 . Ox 

10- 3 ~1. 0X10 3 cm ! /V- sectti. 

fc, *mwmffimm<m* t^mmma 1.0x1 

0- 8 -l. OX 1 0 2 S/cmmi §^>{:ffiL< 
141. OxlO- 6 ~10S/crati5S. 

[0063} *»^^a)s^i4. ^mmmmrtym 
mftzm^xm&Lizti. zcvmmiz^x imizm%.$ 
ti&K *m&tf&&^mmmk lxh. mtm 

xzmmit&ztizX'oxmiLf.znTzmsiib lx 

[0064} *%BB<7>3t*^<7)»4 U^*fc®®k LX 
14. tTK«flE3KIE«««. ixi/?hDZ 

w^i6tt^y«3fi**~iX7cS3KTi^>f k txmttz 

^ =5: « l o k LTJ55ffi-r£ Z k €> «T«g 

[0065] 



fN£!4. *f6B»O«»3^^J^L=S:v«0i83SSe-r4 
MlzfflmZtiZ kW'teSr^. 

^3«*%#t^JB*JS?8[t=. MS 9 9 . 9 9%<7)T/P 

»2c m 2) $rf^fflffi. mmmm^mttx-mmL. 

aa^6 CCT'^fflffifriE^k LT 0 . 5 A05£m»iE£4 

[0066] H^^lIT;^ ^^Alt ^ 0 . 3 m 
o l/LO«*^tot«U iSSSl 5°CC'2 5V<7> 

Mfci?S*&7 3 0 nm<^gHLT^$:^^&S££7&£ 

* US: £ AK^iBfcW. 1 2 0nm 

^nj^OBSPS**.- 4"&IBBEK2 0 Onm^fHIt'i 

S£-fcjW8B-C§Jfc. d<^aotC*i(tSgBP^{43 3% 

9 0 0 n m-C^>a CI -k tfhfrifz. itz. (S 

a ( U'&cryi&ttm ) tcioT. «L^%P@jE»' 3 0 
nm-6 5 0 nmc^ieHT'^-ST^S— ^ASKSrffH 
WLtl. 600nmt T14Jt®WPgOi^^ffl7L<7)ffi 
m&%L>tl1z&. 6 0 0 n m ^ffl7LP@T'«4. AT 

Mtpgctf^i^t, «Lo^pgp*«a§ 

[0067] 2 . WL^$<7>PISk«ffi^^Of« 
Afi^k*f®<7)^««ffii:$:. ifl%oKAuCl 4 

m. 5 0 •CT'*^ 1 m A/ c m 2 W-^«a[«arC«j» ifi 1 
ftL. »L^SHW : 5:^$J45 0 0nmi:^ro3 l i„ 

lx. mn&n&mkTmwimtLxftmztLfzTA 

Mi>L<l&m$-Zlt&c\kiZ±*). «l^$J80n 
m~7 0 0 n m^lIt^«^<^lLfc. WL^ 
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[006 8) ifclc. Lagmu ir-Blodgett 
U y$<0#^£$#*Ao^7K«Ki?a^T . JVB£ 1 

ohm/cm!«fl^XSBMtI 1 um) T 
frh%&m.&l Owm^MI (b°^-t;P) 100 
m^^faUT'- &7cE?'J L T«§Jj)c£ a £ t ? -Ir ;H£?iJ 

?->nmmtiL oexb. i x i cm) ^luc. c 
wzmmzmmLxfrhvpiK K>timx'5\*±tt\ a 

i^pt'6oo s c. 3omwmmL 

[0069] 3 . m*^¥»f*R«H^3MS 

iTi Oj^iNWwaa^*, sago. 2««%-ne* 

?:f7Dy;A-t- (0. 3mm) $rj&X/C*f|6j§ 
•fr. iofikaSISfc. ±a<0TiO 2 4M»JK*»W:tJt 

a, r/i^-*-33wt«£i*ffi. es&ttmmzmmt lx 
^mmmz5vcr>m&i3^wmv. 9smmtzx~> 

fg£ft*:„ 3^#S«i£mM*FT\ 4 5 0°CT' 

-> tzWkl-fr S E M . 
[0070) 4. iMSfe*<7)tR* 

izwPLv-rtt-t&mm&mkLx. oti^-tru 

«KW5* (fe»R-l) Sr. lagL^T-feb-hU^: 
t --f9J-)V : 3-?J-)V (2:1:1) 
(C«K3X1 0"«mo l/Lfc»»U3t. 
(3Hl0Mfcl/r, p-C 9 H 19 -C 6 H 4 -o- (CH 2 C 
H,-0) 3 - (CH 2 ) 4-S0 3 NaC0jfiiO3r*SX/l/ 
*yB?lfS«ft£0. 025mo l/L&Wk&ttchXo 

izmm Lx-&mw.mm<r>mwizmm Ltz . 3^ 



#©*u miiz^Lt:ffln,comitmwimm& 
miz^&mmBtmimmmi.fimhn.tz . 

[007 11 



NCS 




COOH 



[007 2] 5. ftS^&MTW-fc^- M*-^* 

0 c m 2 ) izftLx. nm.'n^mM^v^.mwL^ , sft 

JBE»tttf>Ji? 'Jxfi/y 7 -Y A-Ais^:? 1/- il^- +r 

- (J5$2 5//m) ^tfALTafe^-tt. X^-^r- 

fflt* 1 2 OX^fcM&LPiaHR^ffilf Lfe. § l>\,z*l)V 

TLSrSIL-T. UY7-2/Y8- l/3>7« 

= 15:35:1 (MJt) 

zmfccomiifr^^mm.?:mmLxmmmc?)2!®tz 

*1MS*>&A». Jt£T"C-tert'£»i»Sia 

[oo73]iit, imvt:*xsesmx&&'( 
is* >>v-cvmwm®wmz^. Bit, 1 aaMa 

v&0)£®.irm. 3iz^mm?m£tziz&mmm* 

[00 74] 6. 4 X-it^yV-^mM&fscrimfc 

mmm*m&^?->w&mmizftt>titz vt-tjum 
m (^Mm^mm i ym^ntzmn.^>mm.tmmmz 
msLiz'hnm izmmx'&ozvMimibx^ m 
mmmmt lx&i o ( i/cm« ) . ^mm.x-i±. 

fcse^s^iiasw^iL^. atesfc 1 5 ow^ 
^•feyy^vr^ffl^T. litt-i x— : J J t>*r—\ l ztt 

0 mW/c m2oa^S^*f 
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LTftBsfcx^? b))s*M%.L1z. Il<0h7-b^ (I 

mmioojumn imn (amn 2 0nm> comt 

LX#>3 0 0 Omiztt% U %~>X&V7-t)VX$t±-f 

zmmtmsnz. 3 o o omnM?i<?mws&jmz£Mt 

Mlln&tfl 2 0nmOJir^{i3x 1 O'l/cm^ 



[0075] ffl&cr>U'&tfm%h^W&T)V~i1-mWL* 
[0076} 



No. 






(nm) 


(nm) 


(nA/pbcel) 


(nm) 




ma 


CD*** 




1 


— 


— 


a 




50O 


O 


— 




2 


no 2 


ft 


a 


120 


500 


0. 1 


380 




3 


no 2 


*T 


a 


120 


500 


0. 5 


510 




4 


no 2 


rf 


a 


30 


500 


0. 1 


510 




5 


no 2 


ft 




SO 


500 


0. 3 


5i0 




6 


Ti0 2 


ft 


a 


3O0 


500 


0. 6 


510 




7 


T10 2 


ft 


a 


450 


500 


0. 6 


5iO 




8 


Ti0 2 


ft 




550 


500 


0. 4 


51Q 




Q 


Ti0 2 


* 




650 


500 


0. 3 


510 




10 


TO 2 


ft 


A 


120 


80 


0. 2 


. 510 




11 


T»D 2 


ft 


a 


120 


150 


0. 3 


51Q 




1 2 


T10 2 


ft 


a 


120 


250 


0. 4 


510 





[0077] V7*j\^&<ttn%um&^-rtii>*m 
im&mcmmmt%&T s-Fwsix'fo'ifz. %m 
«ml rnmmmt lxim^^k &mmT \ o 2 

<7>mX'lSW.$5.®g.k LtmA/cm2^-^-tJ, 

c\h. MWL&iz&^x%Mi8&&wmzti. mtskmzn 

LXftW$&mm*$ry (^y^y^ffd ) zttf 
^Ztitz. 

[0078] ^mmmx'HT i o^^z^^xm^t 
m<Qim?>m*7F:Lti&* m&tmib (zno, s n 

?£JI$S$4 0 0 n m~8 0 0 n m(CjWC&2:&# < <T> 

mmcomm&m^m^x. ^sm^<om^r>tztkMmmx- 
mtmMSiZJR'om-tztwx'Ztz. w-h. &mmv> 
itea&iGtw. mns%mm. m^mm 
m> 3 mmzt>tz ^xw^h mmm* ^mm&mz 



[0079] 

[ffflcmm &L±MWL*i£ o lz, *ftf9Uz*tUK. 

m-t&zttfX'Zh. ttz. *¥miz£tM. xmsm 

•fe y^r-izmm Liz-mmmimm8mBrc»>&. 
2 mnv£m±L^m 
5 aistf^ 
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